Human Co- and Triple-Culture Model of the Alveolar-Capillary Barrier on a Basement Membrane Mimic.
The development of an in vitro model resembling the alveolar-capillary barrier might be a highly beneficial tool to study lung physiology as well as the immune response of the lung to infection or after exposure to nanoparticles. This study is based on an in vitro alveolar barrier developed on a basement membrane mimic, composed of ultrathin nanofiber meshes generated via electrospinning using bioresorbable poly(ɛ-caprolactone). As cellular components, NCI H441, resembling the alveolar epithelial cells, and ISO-HAS-1, an endothelial cell line, were used to perform bipolar coculture experiments for a total cultivation period of 14 days. In addition to immunohistochemical and immunofluorescent studies, transepithelial electrical resistance (TER) and transport capabilities of the in vitro model system were investigated. Alveolar barrier function could be clearly determined for the postulated bipolar coculture system on the basement membrane mimic, since TER increased during the course of bipolar cultivation. Furthermore, to gain first insights into possible lung inflammatory reactions in vitro, this coculture model was further expanded by a human leukemia monocyte cell line (THP-1). This triple-culture system was able to maintain adequately the barrier properties of the bipolar coculture, thus making this in vitro model consisting of epithelial, endothelial, and immune cells on a basement membrane mimic a promising basis for further studies in tissue engineering.